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PR I ONICS AG 



D e vic e and mothod for th e visua l analysis of tost strips 



DEVICE AND METHOD FOR THE VISUAL ANALYSIS OF TEST STRIPS 



BACKGROUND OF THE INVENTION 



FIELD OF THE INVENTION 



[0001] The present invention relates to a device for the visual analysis of test strips 



as well as to a method for the visual analysis of test strips. 



DESCRIPTION OF RELATED ART 



[0002] Test strips are frequently used, for example, in clinical diagnostics to di- 
agnose easily recordable physiological parameters, metabolites or pathogens. 
[0003] Thoy Test strips are used in the detection of numerous different analytes in 
liquid or homogenized samples. As a rule, at least one delimited area is provided on 
the test strips in which a detection reagent is immobilized for the specific analyte. 
Such test strips are used, for example, to detect glucose in urine, or for blood glucose 
analysis, or e^ for detecting prionic proteins in liquid or liquefied or, respectively, 
homogenized samples. The last mentioned test strip is known ergr- from DE 
10147012 by the applicant of the present invention. 

[0004] As a rule, the test strips are designed such that, in the delimited area, fol- 
lowing contact with the sample to be analyzed, a visually detectable signal can be 



Page 1 of 22 



Marked-up Copy of Substitute Specification 

Serial No. 10/597,687 

Filed August 3, 2006 

Attorney Docket No. SCH-16767 

Customer No. 40854 

Page 2 of 22 

generated which can then be detected by the investigating person through visual 
inspection or by means of an image analysis device. 

[0005] The visually detectable signal can be, for example, a color change, a lighter 
or darker shade, or a change in fluorescence. 

[0006] It is furthermore known from DE 10147012 that a plurality of test strips can 
be combined te-a comb-like test strip unit, with the test strips being combined in a 
defined geometric arrangement to each other so that their lower sections can be si- 
multaneously inserted into the sample tubes arranged in rows in a micro-titer plate. 
[0007] Furthermore, it is known from DE 10147012 to combine a plurality of such 
test strip units by means of a connecting device so that the lower sections of the test 
strips of the individual test strip units can be simultaneously inserted into the sample 
tubes arranged in rows in a micro-titer plate. 

[0008] It is A thus A possible to simultaneously examine a great number of samples 
from different subjects by means of the test strips and to A thus A substantially increase 
the throughput rate in routine diagnostics. 

[0009] When using a plurality of test strip units, there is thea problem of allocating 
the individual test strips or, respectively, the analysis results of the visually detectable 
signals on the individual test strips to the appropriate subjects. Confusions Confusion 
can happen fast quicklv in this situation. 

[0010] Moreover, it is laborious to register the visually detectable signals on each 
test strip by means of visual inspection and allocate them to the appropriate subject or, 
respectively, have the individual test strips or test strip units analyzed by an image 
analysis device. 



BRIEF SUMMARY OF THE INVENTION 
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[0011] It is the objective of this invention to provide a device for the visual analysis 
of test strips which will allow to ana l vz o analvsis . at a high rate, ofthe visually de- 
tectable signals on test strips possibly combined to a test strip unit and to allocate 
them with high reliability to the appropriate subject. 

Th i s prob l em i s solved w i th a dov i co accord i ng to the subject cla i m 1 , a pos i t i on i ng 
dov i co accord i ng to tho subject cla i m 2 4 for use i n such a dovico, a mothod according 
to tho subject claim 29 for the visual ana l ysis of tost strips, a tost str i p unit according to 
tho subject cla i m 33 w i th a plurality of t e st str i ps as w e ll as a stamp i ng mothod ac 
cording to tho subj e ct c l a i m 4 1 for th e product i on of a t e st str i p unit. 
[0012] In accordance with the invention, a device for the visual analysis of test 
strips is provided, with the test strips each having at least one delimited area in which 
a visually detectable signal can be generated after contact with a sample to be ex- 
amined. 

[0013] The device comprises a positioning device which has a seat for at least one 
test strip and an image generating device which graphically records at least one ofthe 
delimited areas of a test strip arranged in the positioning device and/or a test strip unit, 
and which transfers the recording result to an image analysis device, with the image 
analysis device qualitatively and/or quantitatively analyzing the visually detectable 
signals for every test strip. 

[0014] It is preferably provided that the positioning device comprises seats for a 
plurality of test strips and/or test strip units. 

[0015] As a rule, the visually detectable signal is correlated with a chemical or 
immunological reaction which can take place in the delimited area or areas after con- 
tact with a sample to be examined. For this purpose, reagents, enzymes or antibodies 
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are immobilized in the delimited areas. The visually detectable signal can consist^e^ 
for example, of a color change, a lighter or darker shade, or a change in fluorescence. 
In the event that a reaction is negative because, for example, the metabolite to be 
detected is not present in the sample to be analyzed, the visually detectable signal can 
also be the absence of a signal. 

[0016] For the qualitative analysis, it is sufficient that the image analysis device 
checks whether or not there is a visually detectable signal in the delimited areas. In 
contrast, for the quantitative analysis, it is first necessary that there \s ± —in terms of the 
chemical or immunological reaction on which the signal is based A — a mathematical 
relationship between the concentration of the physiological parameter or analyte to be 
detected and the strength or, respectively, the change of the visually detectable signal. 
This can be any mathematical relationship, such as e.g. a linear or an exponential 
relationship. If these prerequisites are given, a quantitative analysis of the visual 
signal will also be possible. This can be done e^ by densitometric, colorimetric or 
fluorometric measurement of the delimited area or areas. 

[0017] The use of individual test strips in routine diagnostics is very elaborate and 
inefficient. Thus, to increase the throughput rate in routine diagnostics, a plurality of 
test strips can be combined t einto a test strip unit such that the lower sections of the 
test strips of the individual test strip units can be inserted, for example, simultaneously 
into the sample tubes arranged in rows in an integrated sample tube system. These 
integrated sample tube systems can be, for example, commercially available mi- 
cro-titer plates or rack systems for micro reaction tubes. 

[0018] In a preferred embodiment of the device according to the invention, it is 
accordingly provided that a plurality of test strips is each combined in a defined spatial 
arrangement to form a test strip unit, and that the positioning device comprises a seat 
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for at least one test strip unit. It is preferably provided that the positioning device 
comprises seats for a plurality of test strip units. The image analysis device also 
analyzes the visually detectable signals qualitatively and/or quantitatively for every 
test strip. 

[0019] The test strip units applicable according to the invention can consist of in- 
dividual non-contiguous test strips which are connected with each other by means of a 
connecting arrangement,. - e .g. for example by clamping or gluing A —extending 
transversely to the test strips. In the same manner, the test strip units with the indi- 
vidual test strips can also be formed as one single piece.,, er^r -for example, from one 
cut. Yet, even individual test strips can be used which are not combined in a test strip 
unit. 

[0020] A preferred embodiment of the device according to the invention provides 
that the image generating device is a scanner. This can be a commercially 
available flatbed scanner of the size A4. The image generating device can just as well 
be a digital camera which is provided on a tripod or on a robotic arm above the 
positioning device. But the use of a CCD element or another suitable image gener- 
ating device is possible as well. 

[0021] A specially preferred embodiment of the device according to the invention 
provides that the positioning device is designed such that it can be arranged in the 
scanner preferably provided. When a flatbed scanner is used, it can be provided e^ 
such that the positioning device is placed on the flatbed scanner. 
[0022] Yet, the image generating device can also be a portable device which , for 
example, o.g. g raphically records only one test strip or one test strip unit. Such a 
device would be particularly suitable for individual case diagnostics or the di- 
agnostics for few subjects. Such an embodiment would have great advantages es- 
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pecially in field applications where no PC is available. In this case, the positioning 
device could be, for example, firmly installed in the image generating device, e^r-for 
example, as a cutout A —hidden under a flap A —for a test strip unit. But the positioning 
device could also consist, if necessary, of a pull-in device which pulls a single test strip 
in through a slot. Still other embodiments are conceivable, however. 
[0023] Basically, any device is suitable as a positioning device in which at least one 
test strip or one test strip unit can be arranged, and which in turn can be arranged to or, 
respectively, in or on an image generating device such that the image generating 
device can record the delimited area or areas of test strips arranged in the positioning 
device. 

[0024] It is especially preferably provided that the positioning device and the image 
generating device are designed such that the positioning device can be arranged in a 
reproducible manner in a defined arrangement on or, respectively, in the image gen- 
erating device. In this manner, it will be ensured that the recording result generated by 
the image generating device will always comprise the same area or areas of the po- 
sitioning device. 

[0025] This can be done , for example, e .g. by providing cutouts in the positioning 
device into which pins will engage when it is placed on a flatbed scanner, to thus 
secure the positioning device on the flatbed scanner. 

[0026] The positioning device preferably consists of a frame, and the seats for the 
test strip units preferably consist of cutouts in this frame. The frame can consist e^ 
of a plastic such as PVC. 

[0027] It can be provided that the test strip units [orig i nal Gorman not cloar] or, 
respectively, individual test strips^ —if these are used instead of the test strip units,. - 
are inserted into cutouts which are appropriately adjusted to their size and shape. It is 
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especially preferably provided that the cutouts and the test strip units or, respectively, 
the test strips are designed such that the test strip units or the test strips^ —upon ar- 
rangement in the cutouts,, —can latch into them. For this purpose, it can be provided 

that the test strip units have edge reinforcements provided with a lateral groove 
into which A —upon arrangement in the seats of the positioning device A —an elastic lip 
engages which is arranged there. However, yet other embodiments are conceivable 
which enable latching of the test strip units or the test strips into the cutouts. 
[0028] Moreover, it can be provided e^ that the cutouts and the test strip units are 
designed such that a given test strip unit can each be arranged in a positive fit only in 
a defined seat of the positioning device. For this purpose, the edges of the seats can 

comprise protruding elements which A —according to the lock and key principle^ - 
engage into the appropriate cutouts in the edge reinforcements of the test strip units. 
This embodiment can also be transferred to the use of individual test strips. 
[0029] A preferred embodiment of the device according to the invention provides 
that the positioning device comprises at least two visually detectable position markers. 
[0030] Another embodiment of the device according to the invention provides that 
the image analysis device comprises a computer with image processing software. 
[0031] It is horo especially preferably provided that the image generating device 
graphically records the position markers and transmits the recording result to the 
image analysis device which can localize the test strip units, the test strips, and/or the 
delimited areas by means of the position markers and thus reproducibly detect them. 
[0032] For this purpose, it is required that the position markers are arranged at 
known distances and angles to the individual seats for the test strip units or test strips, 
and that, furthermore, the relative positions of the test strip units, and/or the test strips, 
as well as of the delimited areas to each other are known. 
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[0033] Furthermore, a preferred embodiment of the device according to the inven- 
tion provides that the test strip units and/or the test strips comprise visually detectable, 
individualizing markings. 

[0034] These may include e^r-information on the manufacturing batch, the best 
before date of the test strip unit or of the test strips, information on the present test or 
the analysis protocol to be used, or also user information such as e .g. t he identity of 
the subjects, the date of the test, etc. Espec i al l y proforab l v Preferablv . the individu- 
alizing markings are bar codes such as can be easily read by a bar code reader, but 
also by a commercially available scanner with a suitable image analysis device. 
[0035] Usually, a plurality of test strip units or test strips are combined in lots and 
delivered to the end user. Within the scope of the invention, it can be furthermore 
provided that a calibration slip is enclosed with each lot, on which relevant data of the 
lot or of the test strip units contained therein are listed in machine readable form, e^ 
for example, in the form of a two-dimensional bar code. Prior to the first measurement 
of. for example-er€h- test strip units of a new lot, this slip will be arranged in the place of 
the positioning device in the device according to the invention and will be read in with 
the image generating device. It may be provided that reading in the calibration slip is 
absolutely imperative, i.e. measurements of the test strip units of a new lot can only be 
taken afterwards. 

[0036] A specially preferred embodiment of the device A according to the invention 
provides that the image generating device graphically records the individualizing 
markings and transmits the recording result to the image analysis device which iden- 
tifies the individual test strip units and/or the test strips based on the individualizing 
markings and uses the data codified in the markings for the analysis, if necessary. For 
this reason as well, it is necessary that the relative positions of the individualizing 
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markings as well as of the test strip units and/or the test strips as well as of the de- 
limited areas to each other are known. 

[0037] Furthermore^ in an embodiment of the invention, can bo prov i ded that the 
test strip units and/or the test strips also comprise at least two visually detectable 
position markers. This characteristic is a prerequisite for a specially preferred em- 
bodiment of the invention according to which the image generating device graphically 
records the position markers on the test strip units or the test strips and transfers the 
recording result to the image analysis device which can localize the test strip units, the 
test strips and/or the delimited areas by means of the position markers and can thus 
detect them reproducibly. Here again, it is required that the position markers are 
arranged at known distances and angles to the individual test strips so that the relative 
positions of the position markers, the test strip units and/or the test strips, as well as of 
the delimited areas to each other are known. 

[0038] As already described, it is furthermore provided that the image analysis 
device qualitatively and/or quantitatively analyzes the visually detectable signals for 
every test strip. The quantitative analysis can here be done through densi- 
tometry, colorimetric or fluorometric measurements of the delimited area or areas. 
[0039] The precision of the quantitative analysis may here be impaired , for exam- 
ple, e .g. due to fluctuations in the brightness of the scanner lamp or due to fluctuations 
in the brightness of the test strip material. To be able to compare the results of dif- 
ferent quantitative analyses with each other, the image analysis device must ac- 
cordingly be calibrated at regular intervals, e^ tor example.- prior to every meas- 
urement, or it the device must calibrate itself. 

[0040] Another specially preferred embodiment of the device according to the 
invention thoroforo provides that the positioning device comprises a visually detect- 
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able gray scale and/or a color scale. A gray scale or a color scale can be applied by 
the manufacturer with high reproducibility on the positioning device. If necessary, it 
can be designed such that it can be replaced at regular intervals to prevent bleaching, 
for example. To this end, the gray scale or the color scale can be designed in the form 
of a sticker. 

[0041] This characteristic is a prerequisite for a specially preferred embodiment of 
the invention according to which the image generating device graphically records the 
gray scale and/or the color scale and transmits the recording result to the image 
analysis device which uses it for the calibration and for the analysis of the visually 
detectable signals on each test strip. As described, the analysis can be done o.g. by 
densitometric, colorimetric or fluorometric measurement of the delimited area or ar- 
eas. 

[0042] Another preferred embodiment of the device according to the invention 
provides that the individual test strips are arranged in parallel to each other and 
spaced apart from each other such that their lower sections can be simultaneously 
inserted into neighboring sample tubes of a tube row of an integrated sample tube 
system. These integrated sample tube systems can be e^ commercially available 
micro-titer plates or rack systems for micro reaction tubes. 

[0043] This characteristic facilitates the use of the test strip units with micro-titer 
plates and enables a great number of samples from different subjects to be simulta- 
neous analyzed and the throughput rate in routine diagnostics to be thus substantially 
increased. 

[0044] It is here especially preferably provided to design the test strip unit such that 
a plurality of test strip units are simultaneously insertable with their lower sections into 
the different tube rows of the integrated sample tube system. 
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[0045] Commercially available micro-titer plates with 96 sample tubes comprise 
twelve rows with eight sample tubes each. The sample tubes have a diameter of 
about 6 mm, and the individual sample tubes are at a distance of about 2 mm from 
each other. Accordingly, it is preferably provided that the test strip units comprise 
eight test strips each whose width and distances from each other are in accordance 
with the indicated dimensions. Other micro-titer plate formats comprise 24 or 48 rows 
with 1 6 or 32 sample tubes each. It is thus-furthermore provided that the test strip units 
can also comprise 16 or 32 test strips, with their width and distances from each other 
also corresponding to the diameters and distances of the pertinent sample tubes. 
[0046] The positioning device is preferably designed such that it can accept as 
many test strip units as are insertable in the different tube rows of an integrated 
sample tube system. If the integrated sample tube system is A e ^for example, a 
micro-titer plate of a format of eight by twelve, test strip units with eight test strips 
would preferably be used. The positioning device would accordingly comprise twelve 
seats for test strip units. 

[0047] Another preferred embodiment of the device^ according to the invention^ 
provides that the image analysis device performs a plausibility check by means of 
which it i s checked o.q. checks whether a test strip unit or, respectively, a test strip is 
provided in all seats of the positioning device, whether the individual test strip units or, 
respectively, test strips are arranged in a desired sequence in the seats of the posi- 
tioning device, whether the test strip units or, respectively, the test strips come from 
the same manufacturing batch, and/or whether the best before date of the test strip 
units or, respectively, the test strips has already been reached. 
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[0048] The present invention is not restricted to the device as such but also con- 
cerns suitable, especially separately handleable positioning devices for a device ac- 
cording to any one of the preceding claims. 

[0049] Suitable positioning devices form a surface which is graphically recordable 
by an image generating device and comprise at least one seat for a test strip unit or a 
test strip. Preferably, however, the positioning device comprises seats for a plurality of 
test strip units or test strips. 

[0050] A preferred embodiment of the positioning device according to the invention 
provides that the positioning device consists of a frame, and the seats for the test strip 
units or the test strips consist of cutouts in the frame. Especially preferably, the cut- 
outs in the frame as well as the test strip units or the test strips are designed such that, 
when arranged in the cutouts, they can engage into them. However, it can also be 
provided that the test strip units or, respectively, the test strips are simply placed into 
the cutouts. 

[0051] Another preferred embodiment of the positioning device according to the 
invention provides that the positioning device comprises at least two visually detect- 
able position markers. Especially preferably, the positioning device according to the 
invention comprises a gray scale and/or a color scale. 

[0052] The image analysis device provided in the device according to the invention 
preferably comprises a-software for the visual analysis of test strips. The test strips 
respectively comprise at least one delimited area in which A —after contact with a 
sample to be examined,, —a visually detectable signal can be generated; and, on the 
basis of the recording result of at least the delimited areas transferred by an image 
generating device, the software determines the position of the individual test strips 
and/or the delimited areas, identifies the individual test strip units, test strips, and/or 
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the delimited areas, and qualitatively and/or quantitatively analyzes the visually de- 
tectable signals for every test strip. 

[0053] A preferred embodiment provides that a plurality of test strips each are 
connected in a defined spatial arrangement to a test strip unit, and the software de- 
termines the positions of the test strip units, identifies the individual test strip units, and 
qualitatively and/or quantitatively analyzes the visually detectable signals for every 
test strip. 

[0054] Another preferred embodiment provides that the software localizes and thus 
reproducibly detects the test strip units, the test strips, and/or the delimited areas by 
means of position markers,, —arranged on the positioning device, the test strip units 
and/or the test strips,, —which are graphically recorded by the image generating de- 
vice. 

[0055] A specially preferred embodiment provides that the software identifies the 
individual test strip units and/or the individual test strips based on individualizing 
markings arranged on the test strip units and/or the test strips and graphically re- 
corded by the image generating device, and that the software uses the data codified in 
the markings for the analysis, if necessary. 

[0056] It is preferably furthermore provided that the software analyzes the visually 
detectable signals on the test strips by means of a gray scale and/or color scale 
graphically recorded by means of an image generating device. The quantitative 
analysis can be done e.g. by densitometry, colorimetric orfluorometric measurement 
of the delimited area or areas. 

[0057] It is here preferably provided that the software performs a plausibility check 
by means of which it is checked, for example, whether a test strip unit or a test strip is 
provided in all seats eof the positioning device, whether the individual test strip units or 
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test strips are arranged in a desired sequence in the seats of the positioning device, 
whether the test strip units or the test strips are from the same manufacturing batch 
and/or whether the best before date of the test strip units or test strips has already 
been reached. 

[0058] The present invention^ furthermore,, covers a method for the visual analysis 
of test strips in which the test strips comprise at least one delimited area in which A - 
after contact with a sample to be examined,, —a visually detectable signal can be 
generated. At least one test strip will hero be arranged in a seat of a positioning device 
which can be arranged on an image generating device, and by means of the image 
generating device, at least one of the delimited areas is graphically recorded. Pref- 
erably, a plurality of test strips is arranged in seats of the positioning device. 
[0059] The recording result will be transmitted to an image analysis device which 
determines and identifies the positions of the individual test strips and/or the delimited 
areas, and qualitatively and/or quantitatively analyzes the visually detectable signal for 
every test strip. 

[0060] A preferred embodiment of the method according to the invention provides 
that a plurality of test strips each is combined in a defined spatial arrangement to a test 
strip unit and that at least one test strip unit is arranged in a seat of a positioning device. 
Preferably, a plurality of test strip units is arranged in seats of the positioning device. 
[0061] The image analysis device determines the positions of the individual test 
strip unit or units, identifies them and qualitatively and/or quantitatively analyzes the 
visually detectable signal for each test strip. 

[0062] A specially preferred embodiment of the method according to the invention 
provides that A —by means of the image generating device,, —position markers ar- 
ranged on the positioning device, the test strip units or the test strips are graphically 
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recorded, and the recording result is transmitted to the image analysis device which 
can localize and A thus A reproducibly detect the test strip units, the test strips and/or the 
delimited areas by means of the position markers. 

[0063] Another preferred embodiment of the method according to the invention 
provides that the image generating device graphically records individualizing markings 
arranged on the test strip units or the test strips, and transmits the recording result to 
the image analysis device which identifies the individual test strip units and/or the 
individual test strips on the basis of the individualizing markings, and uses the data 
codified in the markings for the analysis, if necessary. 

[0064] A specially preferred embodiment of the method according to the invention 
provides that the image generating device graphically records a gray scale and/or a 
color scale arranged on the positioning device and transmits the recording result to the 
image analysis device which uses it as a calibration scale for the analysis of visually 
detectable signals on every test strip. Here, the quantitative analysis can be done e^ 
by densitometric, colorimetric or fluorometric measurement of the delimited area or 
areas. 

[0065] Furthermore, the i nvent i on in t he device according to the invention relates to 
usable test strip units comprising a plurality of test strips arranged with respect to each 
other in a defined spatial arrangement, with the test strips,, each comprising at least 
one delimited area in which A —after contact with a sample to be analyzed,, —a visually 
detectable signal will be generated. Here, a plurality of test strips is combined in a 
defined spatial arrangement to a test strip unit. The test strips comprise an absorbable 
cut in which at least one delimited area each is provided in which^ —after contact with 
a sample to be analyzed^ —a visually detectable signal can be generated. The ab- 
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sorbable cut consist of such a material. Nitrocellulose is especially preferably used for 
it; but any other material suitable for this purpose is also conceivable. 
[0066] A specially preferred embodiment of this test strip unit provides that the 
absorbable cuts of the individual test strips are designed in one piece connected with 
each other. It is horo especially preferably provided here that the test strip unit com- 
prises an edge reinforcement extending transversely to the test strips, arranged in 
absorption direction above the delimited areas. This edge reinforcement can consist 
er^r- of a plastic strip which is glued onto the test strip material. The edge rein- 
forcement can er§^ facilitate the handling of the test strip units and in turn can bear the 
already described position markers and/or individualizing markings. Moreover, the 
edge reinforcement can be provided with a groove into whicf\ —upon arrange- 
ment in the seats of the positioning device^— one or several elastic lips can engage 
which are arranged there. In this manner, the test strip units can latch into the seats of 
the positioning device. 

[0067] Another embodiment of the test strip unit can also provide, however, that the 
test strip unit comprises individual, non-contiguous test strips which are connected 
with each other by means of a connecting device arranged in an absorption direction 
above the delimited areas and extending transversely to the test strips. In this case, 
an composite test strip unit is concerned. Here, the test strips can be glued or tacked 
into the connecting device, or held by it by means of clamping. Any other means of 
fastening is also conceivable. The connecting device can also function here at the 
same time as an edge reinforcement in the sense already described; thus, it can be 
designed such that it facilitates e .g. the handling of the test strip units, carries the 
already described position markers and/or individualizing markings, or enables 
latching into the cutouts of the positioning device. 
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[0068] It is furthermore espec i a ll y preferably provided that the absorbable cut of the 
test strip is applied onto a stiff carrier material. This may be , for example, er^a plastic 
material. The carrier material facilitates the handling of the test strip units and pre- 
vents that the test strips will be deformed e.g. upon insertion into the sample tubes of 
the micro-titer plates. 

[0069] Another preferred embodiment of the test strip unit A according to the inven- 
tion, provides that the test strip unit is designed such that the individual test strips are 
arranged parallel to each other and spaced apart from each other such that its lower 
sections can be simultaneously inserted into adjacent sample tubes of a tube row of an 
integrated sample tube system. These integrated sample tube systems can be e^ 
commercially available micro-titer plates or rack systems for micro reaction tubes. 
[0070] It is trere-especially. preferably provided that the test strip unit is designed 
such that a plurality of test strip units is simultaneously insertable into different tube 
rows of an integrated sample tube system. 

[0071] Another preferred embodiment of the test strip unit according to the inven- 
tion provides that the test strip unit comprises a waste pad arranged above the de- 
limited areas which is used for the absorption of any excess liquid, if necessary. This 
waste pad can consist of pressed cellulose, for example. 

[0072] Preliminary investigations by the applicant showed that there are difficulties 
in the production of test strip units in which the absorbable cuts of the individual test 
strips are designed in one piece connected with each other. This is especially due to 
the fact that the absorbable material used for the cuts is frequently very tough and A — 
with standard stamping methods A — can hardly be brought into the desired comb-like 
shape. This is especially true if the absorbable material is nitrocellulose. 
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[0073] Accordingly, another aspect of the invention relates to a stamping method 
for the production of a test strip unit in which the absorbable cuts of the individual test 
strips are designed as one piece connected with each other. 

[0074] In this case, a blank for a test strip unit which consists of at least the material 
for the absorbable cut will be placed onto a stamping plate and at least the absorbable 
cut of the test strip unit will be stamped out. As mentioned, the blank consists of at 
least one layer of the absorbable material. However, it is also possible to use a 
multi-layer blank in which , for example, - er^-one layer of an absorbable material is 
applied on a stiff carrier material. 

[0075] In the stamping method according to the invention, a stamping plate is used 
which has a negative profile in accordance with the cuts of the test strip unit, with the 
blades of the stamping tool employed having a falling profile which, in the stamping 
process, engages successively into the cutouts of the negative profile of the stamping 
plate. 

[0076] Consequently, the areas to be removed from the blank are not actually 
stamped out but rather cut out during the stamping. The method allows A tt-for the first 
time^ to econom i ca l ly produc o the economical production of test strip units in large 
numbers in which the absorbable cuts of the individual test strips are designed in one 
piece and connected with each other. 

[0077] The test strip units consisting of individual, non-contiguous test strips cannot 
be produced with the above stamping method. Here, a method for the production of a 
test strip unit is provided in which the test strip unit is produced from a plurality of 
individual test strips which are connected with each other by means of a connecting 
device extending transversely to the test strips. This method has the advantage^ - 
versus the before mentioned method^ —that the scrap of test strip material can be 



Page 18 of 22 



Marked-up Copy of Substitute Specification 

Serial No. 10/597,687 

Filed August 3, 2006 

Attorney Docket No. SCH-16767 

Customer No. 40854 

Page 1 9 of 22 



reduced. The individual test strips can horo be cut out in a conventional manner by 
means of a cutting machine and then combined to a test strip unit, as described. The 



test strips can be glued or tacked into the connecting device or held by it by means of 
clamping. However, any other means of fastening is also conceivable. The con- 
necting device can also work at the same time as an edge reinforcement in the sense 
already described, thus A it can be designed such that it facilitates e^^r-the handling of 
the test strip units, carries the already described position markers and/or individual- 
izing markings, or enables latching into the cutouts of the positioning device. 



BRIEF DESCRIPTION OF THE DRAWINGS 
[0078] In the drawings, the invention is presented diagrammatically and by way of 
example. It is shown in 

[0079] F i guro Fjgu 1 a perspective view of a test strip unit comprising a plurality 
of test strips; 

[0080] Fig. F i gure 2 a perspective view of a positioning device with seats for 
test strip units; 

[0081] Fiq. F i quro 3 a perspective view of another test strip unit; 
[0082] Fiq. Fiquro 4 a stamping tool for the production of a test strip unit ac- 
cording to the invention; 

[0083] Fiq. F i quro 5 a perspective view of a test strip unit with an edge rein- 
forcement; and 

[0084] Fiq. Fiquro 6 a perspective view of a test strip unit with a connecting 
device. 



DETAILED DESCRIPTION OF THE INVENTION 



Page 19 of 22 



Marked-up Copy of Substitute Specification 

Serial No. 10/597,687 

Filed August 3, 2006 

Attorney Docket No. SCH-16767 

Customer No. 40854 

Page 20 of 22 

[0085] Figuro Fiq. 1 shows a test strip unit 1 1 , consisting of a plurality of test strips 
12 each comprising a delimited area 13 in which A —after contact with a sample to be 
examined^ —a visually detectable signal can be generated, as well as two individual- 
izing markings 14 and 15 and position markers 16. 

[0086] In the present case, the test strip unit 1 1 comprises eight test strips 12 
whose width and distances from each other are in accordance with the diameters and 
distances of a commercially available micro-titer plate with 96 sample tubes. The 
lower sections of the test strips 12 are A thus A simultaneously insertable into 
neighboring sample tubes of a tube row of the micro-titer plate. Overall, twelve test 
strip units can be simultaneously inserted into the different tube rows of the micro-titer 
plate. 

[0087] The black arrow indicates the direction in which the liquid is absorbed into 
the test strips when these are inserted with their lower sections into the sample tubes 
of a micro-titer plate. The individualizing markings 14 and 15 are provided in the form 
of bar codes and include manufacture information and/or user-specific information. 
The position markers 16 enable the image analysis device to localize^ and thus A re- 
producibly detect the test strip unit 1 1 , the test strips 1 2 and/or the delimited areas 1 3. 
[0088] F i guro Fig. 2 shows a positioning device 21 with seats 22 for the test strip 
units 1 1 , with position markers 23, a gray scale 24 and a color scale 25. The posi- 
tioning device 22 is designed in the form of a surface A graphically recordable by the 
image generating device. The position markers 23 are graphically recorded by the 
image generating device so that the image analysis device can localize and thus re- 
producibly detect the test strip unit 12 by means of the position markers 23. The gray 
scale 24 and/or the color scale 25 is also graphically recorded by the image generating 
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device and used for calibration by the image analysis device. Depending on the 
purpose of use, it can be provided that the positioning device 21 only comprises the 
gray scale 24 or the color scale 25. 

[0089] In the present case, the positioning device 21 comprises twelve seats 22 for 
test strip units 1 1 and can thus accept as many test strip units 1 1 as are insertable into 
the different tube rows of a commercially available micro-titer plate with 96 sample 
tubes. 

[0090] F i guro Fig. 3 shows a test strip unit 31 which consists of a plurality of tests 
strips 32 which are arranged in a defined spatial arrangement to each other, each 
comprising at least one delimited area 33. In the latter, a visually detectable signal can 
be generated after contact with a sample to be examined. The test strips 32 consist of 
an absorbable material 35 which is applied on a stiff carrier material 34. The stiff 
carrier material can be A for examplee ^r- a plastic, whereas the absorbable material 
can be , for example, nitrocellulose for example . 

[0091] The test strip unit comprises eight tests strips whose diameter and dis- 
tances from each other are selected such that the lower sections of the individual test 
strips can be simultaneously inserted into neighboring sample tubes of a tube row of a 
micro-titer plate. 

[0092] Moreover, the test strip unit 31 comprises a waste pad which is used for the 
absorption of any poss i b l y excess liquid. The waste pad can consist o.g. of pressed 
cellulose. 

[0093] F i gur e Fiq. 4 shows a stamping tool for the production of a test strip unit in 
which the absorbable cuts of the individual test strips are designed as one piece con- 
nected with each other. The stamping tool consists of a stamping plate 41 as well as a 
stamping tool 42 whose blades 43 have a falling profile. The stamping plate 41 
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comprises a negative profile in accordance with the shape of the test strip unit to be 
produced. Prior to the stamping process, a test strip blank is placed onto the stamping 
plate 41 . During the stamping, the falling profiles 43 of the stamping tool 42 engage 
successively into the cutouts 44 of the negative profile of the stamping plate 41 and A 
thus A cut out the areas to be separated from the blank. 

[0094] F i qur e Fiq. 5 shows a test strip unit 51 in which the absorbable areas of the 
individual test strips 52 are designed in one piece connected with each other. The test 
strip unit comprises^ furthermore., an edge reinforcement 54 arranged in an absorbing 
direction above the delimited areas 53 extending transversely to the test strips 52. In 
the rear part of the edge reinforcement 54, a groove 55 is provided into which^— upon 
arrangement in the seats of the positioning device,,— an elastic lip thore arranged there 
can engage so that the test strip unit 51 latches into the seat. Especially when the 
groove is formed on three sides, a particularly secure positioning of the test strip unit 
can be ensured. 

[0095] F i qur e Fiq. 6 shows a test strip unit 61 which consists of individual, 
non-contiguous test strips 62, with the test strips 62 being connected with each other 
by means of a connecting device 64 arranged in the absorbing direction above the 
delimited areas 63 extending transversely. Here, the test strips 62 can be glued or 
tacked into the connecting device 64 or held by it by means of clamping. The con- 
necting device 64 can h e r e also act at the same time as an edge reinforcement in the 
sense already described; in particular, it can also comprise a groove which enables 
latching into the seats of the positioning device. 
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